Guanine based purines inhibit [(3)H]glutamate and [(3)H]AMPA binding at postsynaptic densities from cerebral cortex of rats.
Extracellular guanine-based purines (GBPs) have been implicated in neuroprotective effects against glutamate toxicity by modulating the glutamatergic system through mechanisms without the involvement of G proteins. Accordingly, GBPs have been shown to inhibit the binding of glutamate and its analogs in different brain membrane preparations. However, brain membrane preparations used for these studies are comprised of both post- and pre-neuronal and glial synaptic components. In this study we investigated the ability of GBPs to displaced glutamate and AMPA binding at postsynaptic densities (PSDs). PSDs are markedly prominent in glutamatergic synapses and retains the native apposition of membrane components and post synaptic receptors. The PSD fraction was prepared from cerebral cortex of Wistar rats and it was characterized as PSDs by electron microscopy and by an enrichment of PSD-95, a protein marker of PSDs (90% of immunodetection). Moreover, we detected an enrichment of glutamate receptors subunits that including NR1 subunit of NMDA receptors and GluR1 subunit of AMPA receptors. GppNp (poor hydrolyzable GTP analog) and GMP displaced 40 and 36% of glutamate binding, respectively, and guanosine only 23%. AMPA binding was not affected by guanosine and was inhibited 21 and 25% by GppNp and GMP, respectively. Hence, this study demonstrates that guanine based purines inhibited glutamate and AMPA binding at postsynaptic membrane preparations, contributing for a better understanding of the mechanisms by which GBPs antagonize glutamatergic neurotoxicicity, e.g. the possible involvement of glutamatergic postsynaptic receptors in their neuroprotective roles.